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( ) . , 1. introduction,
2. , . 3. , 4. .
, 3 $\mathrm{F}_{q}[[x, Y, z]]$ .
, $A$ , $A$ $K$ .
$K^{ab}$ $K$ $\mathrm{G}\mathrm{a}1(K^{ab}/K)$ $K$
. , $K$
$C_{K}$ ( ),
$\rho_{K}$ : $C_{K}arrow \mathrm{G}\mathrm{a}1(K^{ab}/K)$
, $\mathrm{G}\mathrm{a}1(K^{ab}/K)$ G . Krull
, . - , \rho K
.
,




(3 ): $P$ , $A=\mathrm{F}_{q}[[X, Y, Z]](q$
$=\overline{p^{m}),K}$ $A$ . $K$ Milnor-Kato
( Remark 2 ). , $K$
$C_{K}$ ,
$p_{K}^{*}$ : $H_{\mathrm{G}\mathrm{a}1(K,\mathbb{Q}}^{1}/\mathbb{Z}$) $arrow \mathrm{H}_{\mathrm{o}\mathrm{m}_{c}}(\sim C_{K}, \mathbb{Q}/\mathbb{Z})$
. , $\mathrm{H}\mathrm{o}\mathrm{m}_{C}(C_{K}, \mathbb{Q}/\mathbb{Z})$ CK $\mathbb{Q}/\mathbb{Z}$
, $H_{\mathrm{G}\mathrm{a}1}^{1}(_{-}K, *)$ $K$ Galois
.
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Remark 1: $p=2$ , Milnor K-theory Gersten-Quillen
resolution ([Ma] (I) ).
Remark 2: Milnor-Kato $K$ ,
$K$ $m$ $n$ Galois symbol
$K_{n}^{M}(K)/marrow H_{\mathrm{G}\mathrm{a}1}^{n}(K, \mu_{m})\otimes n$ ( Weak Milnor-





Remark 3: $p_{K}^{*}$ ,
$\rho_{K}$ : $C_{K}arrow.\mathrm{G}\mathrm{a}1(K^{ab}/K)$
, $p_{K}^{*}$ $PK$ Galois Krull
$L/K$ $C_{K}arrow \mathrm{G}\mathrm{a}1(L/K)$
. .
$*_{\backslash }$ : $L/K$ , $A$ $L$ $B$
. , $\rho_{K}^{*\text{ }}.\text{ }$ $\rho_{K}$
$\rho_{K-}$ : $C_{K}/N_{L/K}(c_{L})arrow \mathrm{G}\mathrm{a}1(\sim L/K)$
.






, 4 1 $P$ $p=a^{2}+b^{2}(a, b\in \mathbb{Z})$
, $\mathbb{Q}$
.
, , p $\mathbb{Z}$
p $\mathbb{Z}_{p}$ (1 ) $\mathbb{Q}_{P}$ ,
$F$ ( ) (
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Hecke L- cf. [Ta] $)$ . , $F$
(1 ) , $F^{ab}$ ,
$p_{F}$ : $F^{*}/marrow \mathrm{G}\mathrm{a}1(\sim Fab/F)/m$
($m$ 2 ). $\rho_{F}$ $F$
, $=$ canonical
.
, , , ‘ A. N. Parshin
. ,
1: $K_{n}$ $n$- , , $K_{n-1}$
$(n-1)$- , 0-
.
2: $F$ , degree $i$ Milnor K- $K_{i}^{M}(F)$
. $K_{i}^{M}(F)$ : $=(F^{*}\otimes_{\mathbb{Z}}F^{*}\cdots\otimes_{\mathbb{Z}}F^{*})/I$ .
$I$ $\mathrm{f}\mathrm{r}\mathrm{e}\mathrm{e}-\mathbb{Z}$-module , $i\neq i$ $x_{i}+x_{j}=1$
$(x_{1}\otimes\cdots\otimes x_{i}\otimes\cdots\otimes x_{j}\otimes\cdots\otimes x_{n})$ .
$n$- $K_{n}$ ([Kal], [Ka3], [Pa]).
( , Parshin): $K_{n}$ $n$- , K $K_{n}$
$K_{n}$ $n$- Milnor K- $K_{n}^{M}(K_{n})$
$\rho_{K_{n}}$ : $K_{n}^{M}(K_{n})arrow \mathrm{G}\mathrm{a}1(K_{n}^{ab}/K_{n})$
, $L/K_{n}$ , $p_{K_{n}}$
$p_{K_{n}}$ : $K_{n}^{M}(K_{n})/N_{L/K}(K^{M}(n)L)arrow \mathrm{G}\mathrm{a}1(\sim L/K_{n})$
. , $L-*N_{L/K}(K^{M}(n)L)$ $K_{n}$
$K_{n}^{M}(K_{n})$ 1 1 .
Remark 5 : Parshin
(cf. $1_{\mathrm{o}\mathrm{C}.\mathrm{C}}\mathrm{i}\mathrm{t}.$ ). ,
, Serre .
” ”
, $K_{n}(K_{n}$ $0$ $K_{n-1}$
$P>0$ ) , $L/K_{n}$
.
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, , Parshin ( 2
) , 2
[Sa] .
( ) : $B$ $\mathrm{F}_{p}[[X, \mathrm{Y}]]$ $\mathbb{Z}_{p}[[X]]$ 2
, $F$ , $C_{F}$ : $=(\underline{\prod}_{\mathfrak{p}}K_{2}^{M}(F_{\mathfrak{p}}))/K_{2}^{M}(F)$ ( \sim
1 $B$ , $F_{\mathfrak{p}}$ $F$ $\mathfrak{p}$ .
$F_{\mathfrak{p}}\text{ }$ $2$ ) $F$ $\vee^{\vee}$). ,





(cf. $1\mathrm{o}\mathrm{c}$ . $\mathrm{c}\mathrm{i}\mathrm{t}.$).
– , Spencer Bloch
( ) (cf. [B]).





arithmeic fields .) .
3. CK
, $K$ . $K$
$C_{K}$ . , fix .
Notations :
$P_{A}^{2}$ : $A$ 2 .
$P_{A}^{1}$ : $A$ 1 .
$P_{\mathfrak{m}}^{1}$ : $A_{\iota \mathfrak{n}}$ 1 .
$A_{\mathfrak{m}}$ : $= \frac{1\mathrm{i}\mathrm{m}}{\backslash }A_{(\mathfrak{m})}/(\mathfrak{m})^{n}$ . $\mathfrak{m}\in P_{A}^{2}$ .
$A_{\mathfrak{p}}$ : $= \frac{1\mathrm{i}\mathrm{m}}{\backslash }nn_{A_{(\mathfrak{p})}}/(\text{ })^{n}$ . $\in P_{A}^{1}$ .
$A_{\mathfrak{n},\mathfrak{p}\mathrm{m}},;= \frac{1\mathrm{i}\mathrm{m}}{\backslash }A_{(\mathfrak{n}(\mathfrak{p}\mathrm{m}})/(\mathfrak{p}_{\mathfrak{m}})^{n}$ . , $\mathfrak{p}_{\mathfrak{m}}\in P_{\mathfrak{m}}^{1}$ .
$K_{m}$ : $=\mathrm{F}\mathrm{r}\mathrm{a}\mathrm{c}^{n}A_{\mathfrak{m}},$ $K_{\mathfrak{p}}$ : $=\mathrm{F}\mathrm{r}\mathrm{a}\mathrm{c}A_{\mathfrak{p}},$ $K_{\mathfrak{m},\mathfrak{p}_{1}\mathfrak{n}}$ : $=\mathrm{F}\mathrm{r}\mathrm{a}\mathrm{c}A_{\mathfrak{n}1,\mathfrak{p}_{\mathfrak{n})}}$ .
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Remark 7: Notations , $A_{(\mathfrak{m})},$ $A_{(\mathfrak{p})}$ $A$ $\uparrow \mathfrak{n}$ ,
, $A_{\mathfrak{m}(\mathfrak{p}_{\mathrm{m}})}$ $\mathrm{A}_{\mathfrak{m}}$ 1
. , Frac .
Remark 8: $K_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}$ 3 . , $A_{\mathfrak{m}}$
2 , 2
$B$ $A_{\mathfrak{m}}$ 1 , $B$
.
Milnor $K$- Kato-Filtration .
$K_{\mathfrak{m},\mathfrak{p}_{\mathrm{t}\mathfrak{n}}}$ 3 . , $K_{\mathfrak{m},\mathfrak{p}_{\mathfrak{m}}}$ Milnor K-
$K_{3}^{M}(K_{\mathfrak{m}},)\mathfrak{p}_{\mathfrak{m}}$ , Filtration .
3: $x_{1},$ $x_{23},$$x$ $K_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}$ $K_{\mathrm{m},\mathfrak{p}_{\mathrm{m}}}^{*}$ . , $i\geq 0$
$i$ , $K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}_{\mathfrak{m}}})$ $U^{i}K_{3}^{M}(K_{\mathfrak{m}},)\mathfrak{p}_{\mathrm{m}}$
$U^{i}K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}):=\{\mathrm{I}\mathrm{m}:x_{1}\otimes X_{2}\otimes x_{3}\vdasharrow K_{3}M(K\mathfrak{m},\mathfrak{p}\mathrm{m})|x_{1}\in(1+\text{ _{}\mathfrak{m}\mathfrak{m}}Ai,\mathfrak{p}_{t\mathfrak{n}})^{*}$ ,
$X_{2},$ $X_{3}\in K^{*}\mathfrak{m},\mathfrak{p}\mathrm{m}\}$
.
, , – .
, control Modulus $M$ .
4: $M$ ,
$M:=\oplus_{\mathfrak{p}\in P_{A}^{1}}n\mathfrak{p}(\overline{\text{ }})$
. , $n_{\mathfrak{p}}$ $0$ , $0$ ,
$(\overline{\text{ }})$ $=0$ $A$
$M$ effective $A$ Divisor .
$M$ , $C_{K}$ .




, $P_{\mathfrak{m}}^{1}$ , $M(\text{ _{}\mathfrak{m}})$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}A_{\mathfrak{m}}arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}A$







( [Ma] ). $C_{M},(K)$ discrete
Remark 9: $C_{M}(K)$ . , $M$ mod-
ulus, $D_{\mathfrak{p}}$ , $(C_{M+D_{\mathfrak{p}}}(K)/C_{M}(K))/P$ $A/u_{\mathfrak{p}}$
Pontyragin dual (up , $A/u_{\mathfrak{p}}$
2 ).
, .
5( $C_{K}$ ): $C_{M}(K)$ $M$
, $C_{K}$ .
$C_{K}$ : $= \frac{1\mathrm{i}\mathrm{m}}{\backslash }MC_{M}(K)$ (3.3)
, M $M’>M$ ( $\Leftrightarrow M’-M$ effective) , $C_{M’}(K)$
$arrow C_{M}(K)$ .
: $C_{K}$ . $C_{K}$ $C_{M}(K)$
. $C_{M}(K)$ discrete
. , $\mathrm{K}\mathrm{e}\mathrm{r}(C_{K}arrow C_{M}(K))$ CK open $\text{ }$ .
$.$ .
Remark 10 : , $K$ canonical
$C_{K}$ , 2
(cf. [K-S2]).
Remark 11 : – .
$C_{K}$ : $=(_{\mathfrak{m},\mathfrak{p}\mathfrak{m}} \prod K_{3}t_{\mathit{0}}p(;K\mathfrak{m},\mathfrak{p}_{\mathrm{m}}))/\prod_{\mathfrak{p}\in P_{A}^{1}}KM(3K_{\mathfrak{p}})\prod_{\mathfrak{m}\in P_{A}^{2}}K_{3}^{M}(K_{\mathfrak{m}})\cdots(\phi)$
$\prod_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}’$ (
, [Ma] ) , $K_{3}^{to_{\mathrm{P}}}(*)$ A. N. Parshin
topological Milnor K- . 3 $K_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}$
,
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: $K_{3}^{top}(K \mathfrak{m},\mathfrak{p}\mathrm{m})=K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}})/\bigcap_{i\geqq 0}U^{i}K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}\mathrm{m}})$
. , $U^{i}K_{3}^{M}(K\mathfrak{m},\mathfrak{p}_{\mathrm{m}})$ Kato-filtration .
. , $K_{3}^{M}(K_{\mathfrak{p}}),$ $K_{3}^{M}(K_{\mathfrak{m}})$
$\prod_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}’K_{3}^{t_{\mathit{0}}p}(K_{\mathfrak{m}},)\mathfrak{p}\mathrm{m}$ diagonal
( , $K_{\mathfrak{p}},$ $K_{\mathfrak{n}\mathrm{t}}$
$K_{3}^{M}(K_{\mathfrak{p}})\rho_{K,arrow^{\mathfrak{p}}}C_{K_{\mathfrak{p}}}(arrow C_{K}),$ $K_{3}^{M}(K_{\mathfrak{m}})\rho_{K,-\theta}C_{K_{\mathrm{m}}}(arrow C_{K})$




(3 ): $P$ , $A=\mathrm{F}_{q}[[X, \mathrm{Y}, Z]]$
( $q=p^{m}$ ), $K$ A . $K$ Milnor-Kato
. $C_{K}$ ,
$p_{K}^{*}$ : $H_{\mathrm{G}\mathrm{a}1}^{1}(K!\mathbb{Q}/\mathbb{Z})arrow \mathrm{H}_{\mathrm{o}\mathrm{m}_{c}}(\sim C_{K}, \mathbb{Q}/\mathbb{Z})$
. , $\mathrm{H}\mathrm{o}\mathrm{m}_{c}(C_{K}, \mathbb{Q}/\mathbb{Z})$ CK
, $H_{\mathrm{G}\mathrm{a}1}^{1}(K,. *)$ $K$ Galois
.
, . , pairing reci-
procity map .
Reciprocity Pairing : Galois $H_{\mathrm{G}\mathrm{a}\mathrm{i}}^{1}(K, \mathbb{Q}/\mathbb{Z})$
$C_{K}$ pairing $(, )$ .
$H_{\mathrm{G}\mathrm{a}1}^{1}(K, \mathbb{Q}/\mathbb{Z})\cross C_{K}(_{arrow}, )\mathbb{Q}/\mathbb{Z}\cdots(*)$ (4.1)
, pairing $( , )$ $H_{\mathrm{G}\mathrm{a}1}^{1}(K, \mathbb{Q}/\mathbb{Z})$ $\chi$ $C_{K}$ $(a_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}})_{\mathfrak{m},\mathfrak{p}_{\mathfrak{m}}}$
( $\text{ }$ , Remark 11 explicit
$(\phi)$ ) ,
$(\chi, (a_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}})_{\mathfrak{m}},\mathfrak{p}_{\mathrm{m}})\vdasharrow\Sigma_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}(x\mathfrak{m},\mathfrak{p}\mathrm{m}’ \mathfrak{m},\mathfrak{p}\mathrm{m})_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}a\in \mathbb{Q}/\mathbb{Z}$ (4.2)
. .
, $\chi_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}$ Restriction $H_{\mathrm{G}\mathrm{a}1}^{1}(K, \mathbb{Q}/\mathbb{Z})arrow H_{\mathrm{G}\mathrm{a}1}^{1}(K\mathfrak{m},\mathfrak{p}\mathrm{m}’ \mathbb{Q}/\mathbb{Z})$
$\chi$
$H_{\mathrm{G}\mathrm{a}1}^{1}(K_{\mathfrak{m}},\mathfrak{p}_{\mathrm{m}}’ \mathbb{Q}/\mathbb{Z})$ , , pairing $( , )_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}}$
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-Parshin 3 $K_{\mathfrak{m},\mathfrak{p}_{\mathfrak{m}}}$ reciprocity
pairing
$H_{\mathrm{G}\mathrm{a}1}^{1}(K_{\mathfrak{m}},\mathfrak{p}\mathrm{m}’ \mathbb{Q}/\mathbb{Z})\cross K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}\mathrm{m}})(,-arrow)_{\mathfrak{m}}," \mathbb{Q}/\mathbb{Z}$ (4.3)
. , piaring $(, )$ $C_{K}$ $K_{\mathfrak{p}}$ , $K_{1\mathfrak{n}}$
reciprocity law .
, (4.1) reciprocity pairing $(*)$ $p_{K}^{*}$ .
$.p_{K}^{*}$ : $H_{\mathrm{G}\mathrm{a}1}^{1}(K, \mathbb{Q}/\mathbb{Z})arrow \mathrm{H}_{0}\mathrm{m}(C_{K\mathbb{Q}/\mathbb{Z})},.$ (4.4)
$p_{K}^{*}$ dual ,
$p_{K}$ : $C_{K}arrow \mathrm{G}\mathrm{a}1(K^{ab}/K)$ (4.5)
( $H_{\mathrm{G}\mathrm{a}1}^{1}(K, \mathbb{Q}/\mathbb{Z})\cong \mathrm{H}\mathrm{o}\mathrm{m}_{c}(\mathrm{G}\mathrm{a}1(Kab/K), \mathbb{Q}/\mathbb{Z})$
), $p_{K}^{*}$ (analyze) .
$p_{K}^{*}$ , 2 $n$ ,
modulo $n$ $p_{K}^{*}/n$ . , $P$ $n$
( $l$-part ),
( $l$-part Milnor-Kato conjecture ,
2 ( ) Hasse
, ,





$\rho_{K}^{*}$ : $H_{\mathrm{G}\mathrm{a}1}^{1}(K, \mathbb{Z}/p)arrow\sim \mathrm{H}\mathrm{o}\mathrm{m}_{C}(CK, \mathbb{Z}/p)\cdots(:)$ . (4.6)
, $\rho_{K}^{*}$
$\mathrm{H}\mathrm{o}\mathrm{m}(C_{K}, \mathbb{Z}/p)$ , $(l)$




(The key diagram) : .
$\mathrm{O}arrow \mathbb{Z}/parrow$ $H_{\mathrm{G}\mathrm{a}1(K,\mathbb{Z}}^{1}/p)$ $arrow$ $\oplus_{\mathfrak{p}}H_{\mathfrak{p}}^{2}(K\mathfrak{p}’ \mathbb{Z}/p)$ $arrow\oplus_{\mathfrak{m}}K_{3}(A_{\mathfrak{m}})^{*}/p$
$||$ $\downarrow\rho_{K^{*}/}p$ $\downarrow\oplus\rho_{K}^{*}\mathfrak{p}$ $||$
$0arrow \mathbb{Z}/parrow \mathrm{H}\mathrm{o}\mathrm{m}c(c_{K}/p, \mathbb{Q}/\mathbb{Z})arrow\oplus_{\mathfrak{p}^{\mathrm{H}\mathrm{o}}}\mathrm{m}C(U^{0}CK\mathfrak{p}/p, \mathbb{Q}/\mathbb{Z})arrow\oplus_{\mathfrak{m}}K_{3}(A_{\mathfrak{m}})^{*}/p$.
(4.7)
, , $\mathbb{Z}/p,$ $\mathrm{H}\mathrm{o}\mathrm{m}_{c}(C_{K}/p, \mathbb{Q}/\mathbb{Z})$
. $(\oplus p_{K_{\mathfrak{p}}}^{*})$ ,
$U^{0}C_{K_{\mathfrak{p}}}$ : $= \frac{1\mathrm{i}\mathrm{m}}{\backslash }i\geqq 0(\prod_{\mathrm{q}\in P\frac{1}{A/u\mathfrak{p}}}(U^{0}K_{3}^{M}(K\mathfrak{p},\mathrm{q})/U^{i}K_{3}^{M}(K_{\mathfrak{p}},)\mathrm{q}))/K_{3}^{M}(K)(48)\mathfrak{p}$
.
$K_{\mathfrak{p}}$ $C_{K_{\mathfrak{p}}}$ ( , $P \frac{1}{A/u_{\mathfrak{p}}}$
$A/u_{\mathfrak{p}}$




, (The key diagram) .
(4.6) (2) .
The key diagram (4.7) $(\oplus p_{K_{\mathfrak{p}}}^{*})$
, diagram chase $p_{K^{*}}/P$ . ,
(2) .
(The key diagram) , (The
key diagram) ,
. , .
$X=\mathrm{s}_{\mathrm{P}}\mathrm{e}\mathrm{c}A\backslash (X, Y, Z)$ ( (X, $Y,$ $Z$ ) $A$ )
, $H_{\mathrm{e}\mathrm{t}}^{i},(*)$ : $=H_{\mathrm{e}\mathrm{t}}^{i},(*, \mathbb{Z}/p)$ .
$\cup \mathfrak{m}_{i}$ $X$ 2 ,
1 $X$ 1 ,
(X $\backslash (\cup \mathfrak{m}_{i}),$ $\mathrm{U}$ $\backslash (\cup \mathfrak{m}_{i})$ )
localization sequence
134
$\oplus$ $H \frac{1}{\mathfrak{p}_{j}}\backslash (\cup \mathfrak{m}_{i}.)(X\backslash (\cup \mathfrak{m}_{i}))arrow H_{\acute{\mathrm{e}}\mathrm{t}}^{1}(X\backslash (\cup \mathfrak{m}_{i}))arrow H_{\acute{\mathrm{e}}\mathrm{t}}^{1}(X\backslash (\cup \mathfrak{m}_{i}\oplus\cup\overline{\text{ _{}j}}))arrow$
$j=1\ldots m$
$j=1\ldots m\oplus H_{\frac{2}{\mathfrak{p}_{j}}\backslash }((\cup \mathfrak{m}i)X\backslash (\cup \mathfrak{m}_{i}))arrow H_{\mathrm{e}\mathrm{t}}^{2},(x\backslash (\cup \mathfrak{m}_{i}))arrow H_{\mathrm{e}\mathrm{t}}^{2},(X\backslash (\cup \mathfrak{m}i\oplus\cup\overline{\text{ _{}j}}))arrow$
$arrow\cdots$ . (4.9)
, $\cup \mathfrak{m}_{i}arrow P_{A}^{2},$ $\cup \text{ _{}j}arrow P_{A}^{1}$ . ,
$\cup \mathfrak{m}_{i}$ $P_{A}^{2}$ , 1
U $P_{A}^{1}$ . .
, X\(\cup mi\oplus U ) $X$ 2 1
, $X$ generic point
$X$ . $X$ $K$
$H_{\mathrm{e}’\mathrm{t}}^{1}(X\backslash (\cup \mathfrak{m}_{i}\oplus\cup\overline{\text{ _{}j}}), \mathbb{Z}/p).arrow\sim H_{\mathrm{e}’\mathrm{t}}^{1}(K, \mathbb{Z}/p)$ . ,
$H_{\frac{2}{\mathfrak{p}_{j}}\backslash (\cup \mathfrak{m}_{i})}(X\backslash (\cup \mathfrak{m}_{i}), \mathbb{Z}/p)arrow H_{\mathfrak{p}_{j}}^{2}(\sim A_{\mathfrak{p}_{j}}, \mathbb{Z}p)$ (Limit $\cup \mathfrak{m}_{i}arrow P_{A}^{2}$ ) .
$H_{\mathrm{e}’\mathrm{t}}^{1}(X\backslash (\cup \mathfrak{m}_{i}))$ $H_{\mathrm{e}^{\ovalbox{\tt\small REJECT}}\mathrm{t}}^{2}(X\backslash (\cup \mathfrak{m}_{i}))$ (Limit $\cup \mathfrak{m}_{i}arrow P_{A}^{2}$ )
, localization sequence .
$\bigoplus_{i=1\ldots n}H_{\mathfrak{m}_{i}}^{1}(X\mathrm{e}\prime \mathrm{t}, \mathbb{Z}/p)arrow H_{\mathrm{e}’\mathrm{t}}^{1}(X, \mathbb{Z}/p)arrow H_{\mathrm{e}’\mathrm{t}}^{1}(x\backslash \cup i=1\ldots n\mathfrak{m}_{i}, \mathbb{Z}/p)arrow$
$\bigoplus_{i=1\ldots n}H_{\mathfrak{m}_{i}}^{2}(X\mathrm{e}\prime \mathrm{t}, \mathbb{Z}/p)arrow H_{\mathrm{e}\mathrm{t}}^{2},(X, \mathbb{Z}/p)arrow H_{\mathrm{e}\mathrm{t}}^{2},(X\backslash \bigcup_{i}=1\ldots n\mathfrak{m}_{i}, \mathbb{Z}/p)arrow$
$\bigoplus_{i=1\ldots n}H_{\mathfrak{m}}3(ix_{\mathrm{e}\mathrm{t}}’, \mathbb{Z}/p)arrow H_{\mathrm{e}\mathrm{t}}^{3},(X, \mathbb{Z}/p)arrow H_{\mathrm{e}\mathrm{t}}^{3},(X\backslash \cup i=1\ldots n\mathfrak{m}_{i_{)}}\mathbb{Z}/p)arrow(4.10)$
$H_{ei}^{1}(x\backslash (\cup \mathfrak{m}), \mathbb{Z}/p)arrow \mathbb{Z}\sim/P$ (Limit $\cup \mathfrak{m}_{i}arrow P_{A}^{2}$ )
, Limit $\cup \mathfrak{m}_{i}arrow P_{A}^{2}$ , Grothendieck Dualty $([\mathrm{H}])$
$H_{\mathrm{e}\mathrm{t}}^{2},(X\backslash (\cup \mathfrak{m}_{i}), \mathbb{Z}/p)\cong(K_{3}^{M}(A_{\mathfrak{m}})/p)^{*}$ (Limit $\cup \mathfrak{m}_{i}arrow P_{A}^{2}$ )
. , $(K_{3}^{M}(A_{\mathfrak{m}})/p)^{*}:$ $=\mathrm{H}\mathrm{o}\mathrm{m}_{c}(K_{3}^{M}(A_{\mathfrak{m}}), \mathbb{Z}/p)$ .
, (4.9) , diagram (4.7)
( ).




$\prod(U^{0}c_{K_{\mathfrak{p}}}/p)arrow C_{K}/parrow \mathbb{Z}/parrow 0$ . (4.11)
$\mathfrak{p}\in P_{A}^{1}$
$U^{0}C_{K_{\mathfrak{p}}}$ (4.8) .
(sketch) $K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}_{\mathrm{m}}})/U^{0}K_{3}^{M}(K\mathfrak{m},\mathfrak{p}_{\mathrm{m}})\cong K_{2}^{M}(\kappa(\text{ }\uparrow \mathfrak{n}))$
(cf. [Kal]). $U^{0}K_{3}^{M}(K)\mathfrak{p},\mathrm{q}$ $1\supset U^{0}K_{3}^{M}(K_{\mathfrak{m},\mathfrak{p}\mathrm{m}})$










$\cong$ Coker $( \oplus_{\mathfrak{p}\in P_{A}^{1}}KM(2\kappa(\text{ }))/parrow\bigoplus_{\mathfrak{m}\in P_{A}^{2}}K_{1}^{M}(\kappa(\mathfrak{m}))/p)$ .
$(4.12)$
Gersten-Quillen , A
$\oplus_{\mathfrak{p}\in P_{A}^{1}}K_{2}^{M}(\kappa(\text{ }))arrow\bigoplus_{\mathfrak{m}\in P_{A}^{2}}K_{1}^{M}(\kappa(\mathfrak{m}))arrow \mathbb{Z}$
.
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(cf. [Q]), $\otimes \mathbb{Z}/P$ ,
(4.12) $\mathbb{Z}/P$ .




. $C_{L}\mathrm{N}\mathrm{o}\mathrm{r}\mathrm{m}arrow C_{K}arrow C_{K}/N_{L/K}(C_{L})arrow 0$ ( )
$\mathrm{G}\mathrm{a}1(L^{ab}/L)arrow \mathrm{G}\mathrm{a}1(K^{ab}/K)arrow \mathrm{G}\mathrm{a}1(L/K)arrow 0$
( , $C_{K}$ [Ka3]
$C_{K}/N_{L/K}(C_{L})$ discrete ).
[Ma](I) .
Remark 12 : statement ” $L$ $A$ ”
. $L$
. 2 $\mathrm{F}_{p}[[X, Y]]$
$N$ , $M/N$ ,
$M,$ $N$ $C_{M},$ $C_{N}$ $M$
$\mathrm{F}_{p}[[X, Y]]$ $[C_{N} : N_{M/N}(C_{M})]>$
$|\mathrm{G}\mathrm{a}1(M/N)|$ !
. [Ma-Sh] .








Remark 14 : check , ,
3 .
, $\mathbb{Z}_{p}[[X, Y]]$ 3
.
Remark 15: $n$- , $\mathrm{F}_{p}[.[X_{1}, \ldots, X_{n}]]$
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